Loss of LRRK2/PARK8 induces degeneration of dopaminergic neurons in Drosophila.
Mutations in LRRK2/PARK8 are linked to autosomal dominant forms of Parkinson's disease, but the pathogenic mechanism of LRRK2-associated Parkinson's disease is not fully understood. Moreover, in vivo functions of LRRK2 have not been addressed so far. Thus, we generated and characterized transgenic animals and loss-of-function mutants for LRRK, a sole Drosophila orthologue of human LRRK2. While transgenic expression of pathogenic mutant and wild type LRRK did not show any significant defects, LRRK loss-of-function mutants exhibited severely impaired locomotive activity. Moreover, dopaminergic neurons in LRRK mutants showed a severe reduction in tyrosine hydroxylase immunostaining and shrunken morphology, implicating their degeneration in the mutants. Collectively, our findings unprecedentedly show in vivo that LRRK2 is critical for the integrity of dopaminergic neurons and intact locomotive activity in Drosophila.